
Title: Insulation Times Three

Brief Overview:

Students will use temperature probes and the TI-83 Graphing Calculator in
conjunction with CBL units to test insulation properties of various materials.  They
will test the rate of cooling or containers made of styrofoam, glass, and metal.

Links to NCTM Standards:

• Mathematics as Problem Solving
Students will demonstrate their ability to solve mathematical problems through the
use of experimentation.  They will use different forms of insulation to determine the
best insulators and how they relate to temperature change.

• Mathematics as Reasoning
Students will investigate and determine what materials constitute the best insulators.

• Statistics
Students will learn to use statistical plots and develop regression equations.

Grade/Level:

Grades 9-12

Duration/Length:

This activity will take one class period.  Follow up time should be allowed to discuss
outcomes.

Prerequisite Knowledge:

Students should have working knowledge of the following skills:

• TI-83 Graphing Calculator
• CBL Unit and graphing background
• Measuring skills
• Statistics

Objectives:

Students will be able to:

• collect and organize data.
• evaluate statistical data to compare qualities of insulation materials.
• analyze statistical data.



Materials/Resources/Printed Materials:

• TI-83 Graphing Calculator
• CBL Unit
• Three cups (styrofoam, glass, metal)
• Graph Link
• Three Temperature Probes
• “Insulate” Program

Development/Procedures:

• Group students in pairs.
• Provide groups with the following:

1) TI-83 Graphing Calculator
2) CBL Unit
3) Three Temp Probes
4) Graph Link
5) Three cups of different insulating materials
6) “Insulate” Program for the TI-83
7) Hot Water

• Direct groups to utilize Figure 1 in the experiment set-up.
• Instruct groups that they will be required to submit a written analysis of their

experiment in support of their conclusions.

Student Activity



Experiment Set-Up

1. Obtain three different containers of equal capacity and different insulating materials.
2. Connect a TI-83 to the CBL Unit (see figure 1).
3. Turn on the TI-83 and the CBL Unit.

 Access the program “INSULATE” on the TI-83.
 

 
1. Activate the program by pressing   “ENTER”.
2. Follow the instructions on the TI-83 screen to complete the activity.

Activity Data:

1. Link the TI-83 to the computer to produce
hard copies of graphs A, B, and C.

                                                

2.    Label each graph according to the material used in the container.

3.    Using the data from graphs A, B, and C rank the containers.

__________________________________________________________________________

4.    From the data collected, what conclusions can be drawn?

___________________________________________________________________________

___________________________________________________________________________



Extension:

1.    Continue the program by pressing “ENTER” and access the regression equation menu.

2.    Link the TI-83 with the computer to produce hard copies of graphs

“REG EQ”  A, B, and C.

3.    Activate   Y=  and turn on  Y1 , Y2 , and Y3.

4.    Graph the equations simultaneously.

5.    Does the mathematical model support your conclusions?  Explain.

Evaluation:

The student will submit to the instructor a computer generated print out of the rate of
cooling graphs.  The student will also submit a written analysis of their experiment in
support of their conclusions.  A rubric is to be developed by the class and the
instructor for scoring.  It is suggested that a four-point rubric be developed where a
score of four can only be obtained if the extensions are completed.

Extension/Follow Up:

• Utilize different materials.
• Reverse procedure and investigate warming properties.
• Investigate conductivity.
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